Mass Rapid Transit, or well known as MRT, has been proposed as a solution for the acute traffic problem in Jakarta. Rail-based MRT Jakarta will stretch over ±110.8 km Jakarta roads. Stage I will be carried out to connect Lebak Bulus with Bundaran HI over 15.7 km railway with 13 stations (7 elevated stations and 6 underground stations) which are targeted to operate by 2018. This paper demonstrates the noise analysis of surrounding building of MRT Jakarta CP103 Section due to MRT train operation. In the noise analysis, the noise level at the point of the surrounding building due to the running train is calculated by a formula from the previous research. Then the noise level at each location where the high rising building is along the viaduct is evaluated against the target standard noise level and it is verified whether the countermeasure is required or not. The countermeasure for the area where the noise level exceeds the target standard noise level based on the above mentioned requirement will be presented in the analysis result. Based on the analysis result, this paper recommends installing noise barrier at several locations where the noise level is higher than the limit or installing noise absorber material. Last but not the least, this paper also recommends the detail arrangement of both solutions.
INTRODUCTION
This paper demonstrates the noise analysis of surrounding building of MRT Jakarta CP103 Section due to MRT train operation. In the noise analysis, the noise level at the point of the surrounding building due to the running train is calculated by formula from the previous research. Then the noise level at each location where the high rising building is along the viaduct is evaluated against the target standard noise level and it is verified whether the counter measure is required or not. The noise analysis considers noise due to train Speed 100 km/hour which is defined as maximum train speed in Outline Design Specification, Vol.4 clause 3, no.8b a) ii). Furthermore, this paper also demonstrates the analysis of noise which propagated by train speed based on run curve provided by JMCMC.
The extract of Tender Documents Volume4, Employer's Requirement -Outline Design Specification and Appendices (ODS) Clause 22.3 below: "22.3 Noise The design of the Permanent and Temporary Works shall be such that noise impact, due to construction and operation of the railway, shall be minimized and shall comply in full with the following requirements: (1) Long rail, sun proof barrier, silencer, anti-vibration sleeper, or other noise attenuation equipment shall be planned and designed to satisfy KEP-48/MENLH/11/1996 or the target noise level (described in the Updated EIA Report, 2010) during construction and operation. (2) The contractor can not only refer to the noise impact analysis in the Updated EIA Report, 2010 but also adopt more effective mitigation measures to satisfy KEP-48/MENLH/11/1996 or the target noise level.
As per the above description, the noise analysis shall follow both KEP-48/MENLH/11/1996 and The Updated EIA Report, 2010 (EIA). Then the extract of The Updated EIA Report, 2010 is as table 1. Considering the Updated EIA Report, 2010. In this The Updated EIA Report, 2010, it is suggested that the noise level should be controlled with the standard noise target which is shown in table 1 below. In the EIA "Sensitive Area" is defined as the area including residential areas, hospitals, schools, places of worship (Please see the bottom part of table 1. "residential areas, hospitals, schools, places of worship" are "pemukiman, rumah sakit, sekolah, tempat ibadah" respectively.). The coordination between Directorate General of Railways (DGR), MRTJ, JMCMC and Elevated Section Contractor suggested that the height of the parapet on the viaduct should be unified along the elevated section from appearance point of view, and should be more than 1.0m from the safety point of view. DGR recommended the typical height of 1.5m from Depot to Blok M station, and the typical height of 1.0m from Blok M to Sisingamangaraja station. Considering noise analysis by the contractor of CP103, DGR suggested that the parapet height is 1.5m from rail level from the south of Haji Nawi Station until the south end of platform of Blok M Station and 1.0m from the south end of the platform of Blok M Station until the north end of CP103.
METHODOLOGY Reference Standard
This noise analysis is based on Transit Noise and Vibration Impact Assessment, FTA-VA-90-1003-06 (FTA) which was issued by Office of Planning and Environment Federal Transit Administration on May 2006.
Design Method
As per clause 6.2 and 6.3 of FTA, the noise level at the point of the surrounding building is calculated by the following formula, EQ1; Hence, the noise prediction parameter within the EQ1 can be described below: In this calculation, the noise level at the top of the building would be the greatest one as Figure.1 indicates. In the above EQ1, reduction of the noise due to barrier is considered. But in the case which is shown in the Figure. 2, reduction can't be considered because the barrier is not in the way of the noise propagation. Regarding to distance between rail and building and the height of the building relative to the rail level, the summary table of the surrounding building along CP103 is presented in Appendix C.
Regarding to Train Number for both daytime and nighttime, they are calculated with the following Fig.5, 6 and 7. Regarding to SELref, this is calculated by the method of ANDAL report which is demonstrated in Appendix D. Regarding to Noise reduction due to Barrier, noise reduction effect due to absorption material is assumed to be 3 dB according to FTA. It is found that the noise level can be reduced by using absorption material at some locations but the noise level can't be reduced even by using absorption material at some locations. Noise Level at Rail Level Noise level at the same level as rail is presented in Figure 5 dan Figure 6 . This chart shows that noise level at all location along CP103 are within criteria without using absorption material. The absorption material is arranged for the section where the required noise barrier is higher than 1.5 meters. 
